The changes in the levels of corticotropin-releasing hormone (CRH) and arginine vasopressin (AVP) in the neurointermediate lobe of the pituitary (NIL) following hypertonic saline administration were examined in rats. The plasma osmotic pressure in rats receiving 2% NaCl for 8 days was greatly increased. Plasma AVP concentration in rats receiving 2% NaC1 for 8 days were significantly higher than in control rats (566% of the control level). Plasma corticosterone was significantly higher in the saline-treated rats than in controls, whereas plasma ACTH was not significantly different. The pituitary ACTH concentration was much higher in the saline-treated rats than in controls.
The changes in the levels of corticotropin-releasing hormone (CRH) and arginine vasopressin (AVP) in the neurointermediate lobe of the pituitary (NIL) following hypertonic saline administration were examined in rats. The plasma osmotic pressure in rats receiving 2% NaCl for 8 days was greatly increased. Plasma AVP concentration in rats receiving 2% NaC1 for 8 days were significantly higher than in control rats (566% of the control level). Plasma corticosterone was significantly higher in the saline-treated rats than in controls, whereas plasma ACTH was not significantly different. The pituitary ACTH concentration was much higher in the saline-treated rats than in controls.
CRH in the NIL was increased significantly by saline treatment (419% of the control concentration), whereas the CRH in the paraventricular nucleus and median eminence of control and saline-treated rats did not differ significantly. The AVP in the NIL fell greatly in saline treated rats. The extract from both control and saline-treated rats showed a major peak for immunoreactive CRH, with a retention time identical to that of rat CRH. However, the peak was much higher in the extract from saline-treated rats. The immunoreactive AVP peak was greatly reduced in saline-treated rats. These results suggest that hypertonic saline administration increases the CRH in the NIL and causes AVP hypersecretion and/or hyperfunction of magnocellular-NIL CRH might be responsible for pituitary-adrenal stimulation in saline-treated rats.
Corticotropin-releasing hormone (CRH) is a widely-distributed peptide (Merchenthaler et al., 1982; Olschowska et al., 1982; Antoni et al., 1983; Swanson et al., 1983) . However, the cell bodies of CRH neurons that project to the external layer of the median eminence (ME) to regulate ACTH secretion are concentrated mainly in the parvocellular division of the hypothalamic paraventricular nucleus (PVN) (Olschowka et al., 1982; Antoni et al., 1983; Swanson et al., 1983; Niimi et al., 1988) . CRH has also been detected in the magnocellular cells of both the PVN and the supraoptic nucleus (SON) (Kawata et al., 1982; Burlet et al., 1983) , and in the posterior pituitary (Kawata et al., 1983; Hashimoto et al., 1984; Suda et al., 1984.; Jeandel et al., 1987) . We previously reported that CRH immunoreactive nerve terminals are distributed around the blood vessels in the pig posterior lobe, particularly in the proximal adjacent to the intermediate lobe (Kawata et al., 1983) and that the CRH present in the neurointermediate lobe of the rat pituitary gland (NIL) is mainly composed of authentic rat CRH (1-41). (Hashimoto et al., 1984) . We also observed that the CRH concentration increased while the arginine vasopressin (AVP) concentration decreased in the NIL in a lithium-induced diabetes insipidus rat model (Sugawara et al., 1988) . Therefore, it has been assumed that osmotic changes affect not only AVP secretion but also the amount of CRH in the NIL. The present study examined the changes in CRH and AVP in the NIL after hypertonic (2%) saline administration. the PVN and ME by the previously reported method (Hashimoto et al., 1985) . ACTH was extracted from the anterior pituitary in 0.1N HCl with a glass homogenizer. 
Ass azys
The dried tissue extracts and HPLC-eluates were resuspended in a buffer (0.02M phosphate buffer containing 0.14M NaCl, 0.5% BSA, 25 mM EDTA and 1mM ascorbic acid). The CRH concentration after resuspension in the buffer was measured by a specific rat CRH radioimmunoassay (Hashimoto et al., 1985) . The AVP concentration was measured by the previously reported radioimmunoassay method . The ACTH cocentration in the anterior pituitary was measured by the previously reported radioimmunoassay method (Hashimoto et al., 1976) . Plasma AVP was extracted by the acetone-petroleum ether method and measured by the abovementioned radioimmunoassay . Plasma ACTH concentrations were measured by radioimmunoassay with commercially-available RIA kits (DPC, USA). Plasma corticosterone was measured by the previously reported method (Hattori et al., 1986) Plasma osmotic pressure was determined with an osmometer (NIKKISO OSA-21, Japan ACTH concentrations Plasma AVP in rats treated with saline for 8 days was significantly higher (566% of the control) than in control rats (Fig. 2) . Plasma ACTH among in three groups did not differ significantly, but the plasma corticosterone was significantly higher in the rats given saline for 8 days than in the control group.
Pituitary ACTH concencentrations were also higher in the rats given saline than in the control group (Fig. 3) . CRH and AVP concentrations in the PVN, ME and NIL In rats given saline for 8 days, the CRH concentrations of the PVN and ME did not differ from those in control rats, whereas CRH in the NIL was significanly increased to 419% of the control level (Fig. 4) .
AVP in the NIL in rats given hypertonic saline for 2 or 8 days fell to 53% and 5%, respectively, of the the control group (Fig. 5) . AVP in the ME of the rats given saline for 8 days declined to 32% of the control concentration, while AVP in the PVN in the 3 groups did not significantly differ. Fig. 4 The NIL extracts from control rats (n=4) showed a major peak of immunoreactive CRH with a retention time identical to that of rat CRH (Fig. 6) . Two additional small peaks were eluted earlier. The NIL extract from rats given saline for 8 days (n=4) also showed a major peak at the position as rat CRH; however, the peak was greater than that seen in the control group.
The NIL extracts from control or salinetreated rats showed a peak of immunoreactive AVP on HPLC with the same retention time as synthetic AVP; however, the peak was greatly reduced in salinetreated rats.
Discu ssion
The present study has shown that the CRH and AVP in the NIL change after several days of hypertonic saline administration.
AVP in the NIL was dramatically reduced after hypertonic saline administration, and in the ME it fell to one third of the concentration in control rats. The AVP concentration in the PVN of control and hypertonic saline-treated rats did not differ significantly. However, in situ hybridization methods showed that the AVP messenger RNA (AVP mRNA) content of the PVN and SON increased greatly after 8 days of hypertonic saline administration (data not shown). Plasma AVP increased greatly with hypertonic saline administration. These results indicate that the reduction in AVP in the NIL was due to the continuous hypersecretion of AVP because of osmotic stimulation.
CRH cells that project to the external layer of the ME to regulate ACTH secretion are concentrated in the parvocellular region of the PVN, and CRH neurons projecting to the NIL originate in the magnocells in the SON and/or PVN. Although CRH in the ME and the NIL did not show a similar change after hypertonic saline administration, the AVP concentration in the ME and the NIL changed in parallel. This is reasonable as most of the AVP immunoreactivity in the ME is found in the AVP neurons in the internal layer of the ME which project to the posterior pituitary. CRH in the NIL greatly increased with hypertonic saline administration.
CRH in the PVN and ME, as well as plasma ACTH in control and saline-treated rats did not differ, whereas plasma corticosterone were greatly increased after 8 days of hypertonic saline administration.
The increase in plasma corticosteroid with normal or reduced plasma ACTH has been reported in certain cases of depression, anorexia nervosa and alcoholism (Holsboer et al., 1984; Rivier et al., 1984; Capagnini et al., 1986 it is the result of CRH synthesis, release and altered turnover.
It cannot be definitely concluded whether hypothalamic CRH hyperfunction occurred or not, as we did not determine the CRH mRNA concentration in the present study. It has recently been reported that salt loading resulted in an increase in CRH mRNA in the supraoptic nucleus (SON), but that there was no overall change in CRH mRNA in the PVN (Young, 1986; Lightman and Young, 1987) . Therefore, it is unlikely that CRF secretion into the portal vessels is enhanced in salt load- Hypertonic saline admimistration for 2 days did not increase plasma osmotic pressure but tended to increase plasma AVP, corticosterone and CRH in the NIL and decreased AVP in the NIL. However, these changes were small compared with the changes in 8 day saline administration. The results indicate that the increase in plasma osmotic pressure was balanced by the secretion of AVP from the NIL in 2 day saline administration.
The present study at least reveals that the amount of CRH in the NIL is increased by hypertonic saline administration. The function of the CRH found in the SON and NIL is not yet known. It is interesting that CRH and AVP change in different ways after hypertonic saline administration although CRH and AVP in the NIL are of the magnocellular origin in the PVN and/ or SON. The present data appear to indicate that the transport of AVP and CRH from the magnocells to the posterior pituitary is stimulated and that AVP release into the general circulation is stimulated but CRH release is not. Kawata et al.(1983) reported that the distribution of the CRHcontaining nerves in the posterior pituitary was found to be similar to that of the vasopressin-containing nerve terminals These results might indicate that CRH in the NIL has a paracrine effect on the AVP secretion, although it is difficult to explain the mechanism of inverse changes in CRH and AVP content in the NIL. Very recently, when this manuscript was in preparation, Jessop et al.(1989) reported a similar result: that CRH in the NIL increased after salt loading.
They also postulated that CRH in the NIL might have a local paracrine effect on AVP and/or oxytocin. However, it is still not known whether the increase in CRH in the NIL plays a role in vasopressin secretion or ACTH secretion in the present study, and the significance of the increased amount of CRH in the NIL remains to be clarified.
